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Removal  of  Arsenic  from  Mining  Effluent 


ZEVON's  selective  adsorption/microfll- 
tration  technology  has  been  shcnm  to  be 
capable  of  removing  arsenic  to  levels 
below  0.02  mg/l.  This  is  an  order  of  mag- 
nitude improvement  over  conventional 
processes  ami  mil  assist  the  province  in 
addressing  future  water  quality  issues. 

R.R  Canning 

Manager,  Process  Engineering 
Zenon  Environmental  Inc. 
Burlington,  Ontario 


THE  COMPANY 

ZENON  Environmental  Inc.  is  an 
advanced  technology  company  which 
provides  a  comprehensive  range  of 
environmental  and  engineering 
services  to  industries,  consultants,  and 
governments.  The  company  currently 
employs  over  200  people  in  its  offices 
in  Canada,  the  U.S.  and  Europe. 
ZENON's  head  office  is  located  in 
Burlington,  Ontario  where  over  45,000 
square  feet  of  space  is  dedicated  to 
office,  laboratory,  pilot  plant  and  manu- 
facturing facilities.  ZENON  specializes 
in  providing  innovative  and  cost  effec- 
tive solutions  to  complex  problems. 

THE  CHALLENGE 

Groundwater  contamination  with 
arsenic  is  a  serious  problem  in  Ontario 
due  to  its  toxicity  and  presence  in  cer- 
tain regions  of  the  province.  Arsenic 
finds  its  way  into  the  groundwater 
when  it  is  leached  from  arsenic- 
containing  minerals  either  directly  or, 
as  a  result  of  mining  activity  and 
surface  discharges  from  the  lumber 
industry  {wood  preservation  chemi- 
cals), agricultural  chemicals,  metal 
refining,  and  glass  manufacturing 
industries.  In  many  areas,  concentra- 
tions of  arsenic  in  groundwater  greatly 
exceeds  safe  levels.  Conventional  pre- 
cipitation based  treatment  processes 
which  are  currently  in  widespread  use 
in  the  mining  industry  and  elsewhere 
are  capable  of  reducing  arsenic  to 
levels  of  approximately  200  ppb. 
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Figure  1  -  Schematic  of  Process  Train 


Improved  technology  is  required  to 
achieve  the  enhanced  removal 
efficiencies  needed  to  meet  more 
stringent  effluent  discharge  standards. 
Enhanced  arsenic  removal  process- 
es for  the  treatment  of  larger  volumes 
of  contaminated  water  must  meet  the 
following  requirements;  a  high  selectiv- 
ity towards  arsenic,  a  high  processing 
rate,  the  possibility  of  arsenic  recovery 
and  low  incremental  cost.  The  treat- 
ment process  which  was  developed 
under  this  project  was  designed  to 
meet  these  objectives  by  combining 
several  existing  and  well  proven 
processes  to  produce  a  hybrid  process 
with  enhanced  capabilities. 

TECHNOLOGY  DESCRIPTION 

The  process  train  is  shown 
schematically  in  Figure  1. 
Contaminated  water  is  mixed  with 
the  inorganic  sorbent  in  Reactor  1 . 
Arsenic  is  adsorbed  quickly  and  com- 
pletely under  favourable  conditions. 
The  microfilter  which  is  integrated  into 
Reactor  1 ,  separates  the  arsenic 
loaded  sorbent  from  the  treated  water 
bv  allowing  arsenic  free  permeate  to 
pass  through  the  membrane.  Once 
the  adsorbent  has  been  fully  loaded 
with  arsenic,  it  is  then  regenerated  in 
situ  in  Reactor  1  by  adjusting  the  pH 


into  the  alkaline  range.  The  concen- 
trated arsenic  solution  which  is  recov- 
ered during  adsorbent  regeneration  is 
then  further  processed  in  Reactor  2  to 
convert  the  arsenic  to  a  physical  and 
chemical  lorm  which  is  most  suitable 
for  disposal  or  recycle/reuse. 

RESULTS 

It  has  been  demonstrated  that 
when  selected  commercially  available 
aluminas  with  particle  sizes  in  a  range 
of  several  microns  are  used  and  the 
pH  of  adsorption  is  maintained  at 
about  3,  an  extremely  rapid  adsorption 
of  arsenic  takes  place.  As  a  result,  the 
concentration  of  arsenic  in  the  effluent 
can  be  reduced  to  0.02  ppm  in  less 
than  five  minutes. 

TECHNOLOGY  OPPORTUNITIES 

ZENON  is  seeking  candidate  sites 
for  on-site  pilot  testing  of  the  technology. 
Once  a  suitable  site  is  identified  and 
the  results  are  validated  to  the  miming 
industry  at  a  larger  scale,  the  company 
plans  to  market  this  process  in  North 
America  and  Europe. 
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Ministry  of  the  Environment 


Copyright  Provisions  and  Restrictions  on  Copying: 

This  Ontario  Ministry  of  the  Environment  work  is  protected  by  Crown  copyright 
(unless  otherwise  indicated),  which  is  held  by  the  Queen's  Printer  for  Ontario.  It 
may  be  reproduced  for  non-commercial  purposes  if  credit  is  given  and  Crown 
copyright  is  acknowledged. 

It  may  not  be  reproduced,  in  all  or  in  part,  for  any  commercial  purpose  except 
under  a  licence  from  the  Queen's  Printer  for  Ontario. 

For  information  on  reproducing  Government  of  Ontario  works,  please  contact 
ServiceOntario  Publications  at  copyright(g)ontario.ca 


PARTNERSHIP  IN  POLLUTION 
PREVENTION  AND  RESOURCE 
CONSERVATION 

The  demonstration  of  this  technology 
was  partially  supported  by  the  Ontario 
Ministry  or  the  Environment,  and 
Environment  Canada  -  Emergencies 
Engineering  Division. 

Industrial  companies  located  in 
Ontario  may  seek  ministry/industry 
services  which  will  help  them: 

*  reduce,  reuse  and  recycle  solid 
waste; 

*  effectively  remediate  historic  pollu- 
tion and  destroy  hazardous  conta- 
minants; 

*  reduce  or  eliminate  liquid  effluent 
and  gaseous  emissions, 

*  use  energy  and  water  more 
efficiently. 

Equipment  and  services  supply 
companies  can  benefit  from  the 
information  provided  on  technologies 
identified  for  business  development. 


FOR  FURTHER  INFORMATION, 
PLEASE  CONTACT: 

Phil  Canning 

Manager.  Process  Engineering 

Zenon  Environmental  Inc. 

845  Harrington  Court 

Burlington,  Ontario 

L7N  3P3 

Tel.  (905)  639-6320 

Fax  (905)  639-1812 

John  Hawley 

Program  Development  Branch 

Ministry  of  the  Environment 

40  St.  Clair  Ave.  W. 

14th  Floor 

Toronto.  Ontario 

M4V  1M2 

Tel.  (416)314-7006 

Fax  (416)  314-3918 

George  Cadete 

Industry  Conservation  Branch 

Ministry  of  the  Environment 

2  St.  Clair  Ave.  W. 

14th  Floor 

Toronto,  Ontario 

M4V  1 L5 

Tel:  (416)  327-1258 

Fax:  (416)327-1261 

E-Mail:  cadeteg@ene.gov.on.ca 


MINISTRY  OF  THE 
ENVIRONMENT  SERVICES 

For  Information  on  Ministry  of  the 
Environment  assistance  to  industry, 
please  contact  the  Industry 
Conservation  Branch  at 
(416)  327-1492.  Fax  (416)  327-1261. 

For  more  project  profiles  and  other 
publications,  visit  the  ministry's  web- 
site at  http://www.ene.gov.on.ca 


This  project  profile  was  prepared  and 
published  as  a  public  service  by  the 
Ontario  Ministry  of  the  Environment 
Its  purpose  is  to  transfer  information  to 
Ontario  companies  about  new 
environmental  technologies. 


Publication  of  this  project  profile  does  not  imply  product  endorsement.  The  ministry  does 
not  warrant  the  accuracy  of  the  contents  and  cannot  guarantee  or  assume  any  liability  for 
the  effectiveness  or  economic  benefits  of  the  recommendations  or  the  technologies 
described  herein  or  that  their  use  does  not  infringe  pnvately  owned  rights. 

In  addition,  the  ministry  cannot  be  held  liable  for  any  injury  or  damage  to  any  person  or 
property  as  a  result  of  the  implementation  of  any  part  ot  this  profile. 

Pour  tout  renseignement  en  francais  au  sujet  du  programme  d'ecologisation  industrielle  du 
Ministere  de  I'Environnement,  veuillez  composer  le  416-327-1253, 
telecopies  416-327-1261. 
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